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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new trisphenol ether having 
high solubility in various polymer substances including a photoresist 
and an organic solvent, useful as an acid decomposable dissolution 
inhibitor for a chemical amplification type resist composition. 
SOLUTION: This trisphenol ether is shown by formula I (R1 is t- 
butoxycarbonylmethyl or tetrahydropyranyl; R2 is a 1-4C alkyl; R3 is 
a 5-6C cycloalkyl; (m) is 0-3, (n) is 0-2 and 0<m+n<3; (k) is 0 or 1) 
such as bis(2- 

methyl-4-t-butoxycarbonylmethyloxy-5-cyclohexylphenyl)-methyl- 
2-t- butoxycarbonylmethyloxybenzene. The compound of formula I is 
obtained, for example, by condensing a hydroxy! group-substituted 
benzaldehyde derivative of formula II (R4 is a 1-4C alkyl or alkoxyl) 
with a phenol compound of formula III in the presence of an acid 
catalyst to give a trisphenol compound of formula IV and etherifying 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Generaf formula (I) 
[Formula 1] 




(i) 



(R 1 among a formula t-butoxy carbonylmethyl group or a tetrahydropyranyl group) [ show and ] R 2 shows the 
alkyl group of the carbon numbers 1-4, and R 3 shows the carbon number 5 or the cycloalkyl group of 6, The 
alkyl group or alkoxyl group of the carbon numbers 1-4 is shown, m shows the integer of 0-3, n shows the 
integer of 0-2, k shows 0 or 1 and R 4 is 0<=m+n<=3. Tris phenol ether expressed 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to t-butoxy carbonylmethyl ether or tetrahydropyranyl ether 
of a tris phenolic compound which can be conveniently used as a dissolution inhibitor for chemical 
amplification type resist in detail about new tris phenol ether. 
[0002] 

[Description of the Prior Art] Although carrying out micro processing of the semiconductor is conventionally 
performed widely using positive type photoresist, the integrated circuit has been raising the degree of 
location further under such a background in recent years. 
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In manufacture of semiconductor substrates, such as very large scale integration, processing of a 
super-minute pattern which consists of line width of 0.5 micrometer or less has come to be needed. 
And in order to attain such resolution, the using wavelength of the exposure device used for photo 
lithography is carrying out short wavelength formation increasingly, and, these days, utilization of far 
ultraviolet light or excimer laser beams (XeCI, KrF, ArF, etc.) is studied. 

[0003] However, if pattern formation of the positive type photoresist which consists of conventional novolak 
resin and naphthoquinonediazide compound is carried out using radiation like far ultraviolet light or an 
excimer laser beam, Since novolak resin and the naphthoquinonediazide compound of absorption are strong 
in the above-mentioned radiation field, radiation cannot reach easily to the pars basilaris ossis occipitalis of 
the layer of photoresist, and an exact pattern is not formed. 

[0004]Then, in order to solve such a problem, the chemical amplification type resist composition is proposed. 
Although two-component system positive type photoresist and 3 component-system positive type 
photoresist are conventionally known by this chemical amplification type resist composition, Among these, 
for example, 3 component-system positive type photoresist, It is what blends what is called an acidolysis 
nature dissolution inhibitor with the photoresist which consists of a compound (acid generator) which 
absorbs radiation and generates acid, and alkali solubility polymer (base polymer), such as poly 
(p-hydroxystyrene), By the exposure of radiation, such as far ultraviolet light and an excimer laser beam, 
make the acid generator of an exposure part generate acid, and this acid is made into a catalyst, Make a 
dissolution inhibitor cause a chemical reaction, the solubility over the alkali developing solution of 
photoresist is made to increase in this way only about the exposure part with which radiation was irradiated, 
and the high positive picture of contrast is made to form. 

[0005]As the above-mentioned acidolysis nature dissolution inhibitor, as fundamental demand 
characteristics, excel in the permeability (namely, transparency) of radiation, such as the above-mentioned 
far ultraviolet light and an excimer laser beam, and. It excels in the solvent of photoresist, or compatibility 
with base polymer, and moreover, although it is desirable to raise the etching-proof nature of a picture part 
at the time of development, a dissolution inhibitor to which these [ all ] are satisfied is not known 
conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention]In order that this invention persons may solve a problem in a 
chemical amplification type resist composition which was mentioned above, as a result of inquiring 
wholeheartedly, via 2-hydroxyphenyl methylene group, In the tris phenylmethane type tris phenol ether with 
which it comes to combine two phenol nuclei, The hydroxy! group of the phenol nucleus which constitutes 
the above-mentioned 2-hydroxyphenyl methylene group has t-butoxy carbonylmethyl ether or 
tetrahydropyranyl ether structure, and it in this way, It finds out that the solubility over the various 
polymeric materials and organic solvents containing photoresist can be highly used conveniently as an 
acidolysis nature dissolution inhibitor in a chemical amplification type resist composition, and results in this 
invention. 
[0007] 

[Means for Solving the Problem]The new tris phenol ether by this invention is general formula (I). 
[0008] 
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(I) 

[0009](R 1 among a formula t-butoxy carbonylmethyl group or a tetrahydropyranyl group) [ show and ] R 2 
shows the alkyl group of the carbon numbers 1-4, and R 3 shows the carbon number 5 or the cycloalkyl group 
of 6, The alkyl group or alkoxyl group of the carbon numbers 1-4 is shown, m shows the integer of 0-3, n 
shows the integer of 0-2, k shows 0 or 1 and R 4 is 0<=m+n<=3. It is expressed. 
[0010] 

[Embodiment of the Invention]The new tris phenol ether by this invention is expressed with the 
above-mentioned general formula (I), and R t shows t-butoxy carbonylmethyl group or a tetrahydropyranyl 
group here. R 2 may show the alkyl group of the carbon numbers 1-4, and may specifically be a methyl group, 
an ethyl group, a propyl group, or a butyl group, and straight chain shape or branched-chain may be 
sufficient as the alkyl group whose carbon number is three or more. The carbon number 5 or the cycloalkyl 
group of 6 is shown, and R 3 is a cyclopentylic group or a cyclohexyl group, and, specifically, is the latter 
preferably. OR 1 group is at least in the para position or orthochromaticto a methylene group preferably. 
[0011]R 4 is shown and the alkyl group or alkoxyl group of the carbon numbers 1-4 specifically, In [ are an 
alkoxyl group like a methyl group, an ethyl group, a propyl group, an alkyl group like a butyl group or a 
methoxyl group, ethoxyl propoxyl, or a butoxyl group, and ] these alkyl groups or an ARUKOSHIKIRU group, 
When the carbon number of an alkyl group is three or more, straight chain shape or branched-chain may be 
sufficient as the alkyl group, m shows the integer of 0-3, n shows the integer of 0-2, and k shows 0 or 1 and 
is 0<=m+n<=3. 

[0012]Especially according to this invention, preferably, R 2 is a methyl group, R 3 is a cyclohexyl group and R 4 
is a methoxyl group. Therefore, as a desirable example of the tris phenol ether by this invention, (1) 
Bis(2-methyl-4-t-butoxy carbonylmethyl oxy-5-cyclohexylphenyl)methyl-2-t-butoxy carbonylmethyl 
oxybenzene, (2) Bis(3-methyl-4-t-butoxy carbonylmethyl oxyphenyl)methyl-3-methoxy-2-t-butoxy 
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carbonylmethyl oxybenzene, (3) Bis(3,5~dimethyl- 4-t-butoxy carbonylmethyl 

oxyphenyl)methyl~3~ethoxy-2-t-butoxy carbonylmethyl oxybenzene, (4) Bis(3-methyl-4-t-butoxy 
carbonylmethyl oxyphenyl)methyI-2-t-butoxy carbonylmethyl oxybenzene, (5) Bis(2,3,5-trimethyl 
4-t-butoxy carbonylmethyl oxyphenyl)methyl-2-t-butoxy carbonylmethyl oxybenzene, (6) 
Bis(5-cyclohexyl-4-t-butoxy carbonylmethyl oxyphenyl)methyl-2-t-butoxy carbonylmethyl oxybenzene, 
(7) Bis(2-t-butoxy carbonylmethyl oxy-3,4,6-trimethyl phenyl)methyl-2-t-butoxy carbonylmethyl 
oxy-3-methyloxybenzene etc. and the tetrahydropyranyl ether corresponding to these can be mentioned. 
[0013]An example of the manufacturing process of such tris phenol ether by this invention is shown in the 
following scheme. 
[0014] 
[Formula 3] 




(i) 



(R 4 )k 



(3) 
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[0015]That is, it is a general formula (1) first. 

[0016] 

[Formula 4] 



CHO 




[0017](R 4 shows the alkyl group or alkoxyl group of the carbon numbers 1-4 f and k shows 0 or 1.) — the 
hydroxyl substitution benzaldehyde derivative expressed — the bottom of existence of an acid catalyst — 
general formula (2) 
[0018] 
[Formula 5] 




(2) 

[0019](R 2 shows the alkyl group of the carbon numbers 1-4 among a formula, R 3 shows the carbon number 5 
or the cycloalkyl group of 6, m shows the integer of 0-3, and n shows the integer of 0-2 and is 0<=m+n<=3.) 
— making the phenolic compound expressed condense — general formula (3) 
[0020] 
[Formula 6] 



(R 2 )m (R 2 )m 




(3) 



[0021 ](R 2 in a formula, R 3 , and R 4 are the same as the above.) — the tris phenolic compound expressed is 
obtained (tris phenols manufacturing process). 

[0022]Subsequently, by making halogenation acetic acid t-butyl like tert butyl chloroacetate or bromoacetic 
acid t-butyl react to this tris phenolic compound under existence of potassium carbonate, By being able to 
obtain t-butoxy carbonylmethyl ether (1) of the tris phenolic compound by this invention, and making 
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2,3-dihydro-4-H-Piran react under existence of an acid catalyst, The tetrahydropyranyl ether of the tris 
phenolic compound by this invention can be obtained (etherification process). 

[0O23]In the manufacturing process of a tris phenolic compound, as a hydroxy! substitution benzaldehyde 
derivative expressed with said general formula (1), For example, 2-hydroxybenzaldehyde (salicylaldehyde), 
2-hydroxy-3-methoxy aldehyde, 2-hydroxy-3-ethoxyaldehyde, etc. are used preferably. On the other hand, 
as a phenolic compound expressed with said general formula (2), For example, o-cresol, a 2,6-xylenol, 
3,5-xylenol, 2,3,6-trimethyl phenol, 2,3,5-trimethyl phenol, o-cyclohexylphenol, 2~cyclohexyl-5-methyl 
phenol, etc. are used preferably. 

[0024]A reaction of a hydroxyl substitution benzaldehyde derivative and a phenolic compound, usually — 
receiving 1 mol of hydroxyl substitution benzaldehyde derivative part under existence of an acid catalyst the 
bottom of a non-solvent, or among an alcoholic solvent — more than 2 mol of phenolic compound part — 
usually — a 2-10-mol part — a 3-6-mol part is made to react preferably 

[0025]As the above-mentioned alcoholic solvent, solubility of reaction raw materials to be used and output 
acquired, a reaction condition, the economical efficiency of a reaction, etc. are taken into consideration, 
Lower aliphatic alcohol, such as methanol, ethanol, isopropyl alcohol, n-propyl alcohol, t-butyl alcohol, 
isobutyl alcohol, and n-butyl alcohol, is used preferably. In particular, methanol is used preferably. 
[0026]Although such an alcoholic solvent is usually preferably used in the range of 40 to 400 weight section 
ten to 1000 weight section to hydroxyl substitution benzaldehyde derivative 100 weight section to be used, 
it is not limited to this. 

[0027]Acid which dissolves in an alcoholic solvent which is a reaction solvent as the above-mentioned acid 
catalyst is preferred, Therefore, for example, chloride, sulfuric acid, a sulfuric anhydride, p-toluenesulfonic 
acid, methanesulfonic acid, trifluoromethanesulfonic acid, oxalic acid, formic acid, phosphoric acid, 
trichloroacetic acid, trifluoroacetic acid, etc. can be mentioned as a desirable example. In the case of 35% 
chloride, such an acid catalyst is preferably used in the range of 20 to 100 weight section one to 500 weight 
section to hydroxyl substitution benzaldehyde derivative 1 00 weight section, for example. 
[0028]What is necessary is just to usually perform 80 ** of reactions preferably from 1 0 ** for about 5 to 24 
hours for about 2 to 72 hours, stirring under a nitrogen air current at 20-60 **. 

[0029]Alkali, such as an ammonia solution and sodium hydroxide solution, is added to an obtained reaction 
mixture after ending reaction, After distilling an unreacted phenolic compound out of an oil reservoir 
obtained by neutralizing an acid catalyst and separating a water layer by distillation under reduced pressure, 
After adding aromatic hydrocarbon, aliphatic hydrocarbon, aliphatic series ketone, or two or more sorts of 
these partially aromatic solvents to obtained bottoms as a crystallization solvent and dissolving a tris 
phenolic compound, by cooling, Crystallization of the target tris phenolic compound can be carried out, and 
the high grade article can be obtained easily in this way. 

[0030]In consideration of crystallization conditions, the refining effects, economical efficiency, etc., the 
above-mentioned crystallization solvent as aromatic hydrocarbon, For example, can mention toluene, xylene, 
a cumene, etc. and as aliphatic hydrocarbon, For example, n-pentane, n-hexane, an isohexane, n-heptane, 
N-octane, isooctane, n-Deccan, 2,2-dimethylbutane, petroleum ether, petroleum benzine, ligroin, kerosene, 
petroleum spirit, petroleum naphtha, 2-pentene, a mixed pentene, cyclohexane, a methylcyclohexane, etc. 
can be mentioned. As aliphatic series ketone, isopropyl ketone, methyl ethyl ketone, methyl isobutyl ketone, 
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diisopropyl keton, etc. can be mentioned, for example. 

[0031]Such a crystallization solvent can usually carry out crystallization of the tris phenolic compound 
made into the purpose to a high grade from reaction mixture by adding in the range of 50 to 500 weight 
section preferably 20 to 1000 weight section to reaction mixture 100 weight section. 
[0032] Next, a reaction solvent proper to a tris phenolic compound produced by doing in this way, For 
example, t-butoxy carbonylmethyl ether of a tris phenolic compound made into the purpose can be obtained 
among dimethylformamide by, for example, making halogenation acetic acid t~butyl like tert butyl 
chloroacetate react under existence of potassium carbonate. Halogenation acetic acid t-butyl is usually 
used in the range of a 3-5-mol part to 1 mol of tris phenolic compound part, and potassium carbonate is 
usually used in the range of a 2-5-mol part to 1 mol of tris phenolic compound part. A range of a reaction is 
50-120 **, and what is necessary is just to usually perform it for 2 to 20 hours for several hours, for 
example. 

[0033]A proper organic solvent, for example, toluene, cyclohexane, etc. and water are added to a reaction 
mixture after ending reaction, Wash and separate liquids, accept necessity, an acid aqueous solution washes 
an organic layer, neutralize, distill a solvent out of an organic layer, and to residue aliphatic series lower 
alcohol like methanol in addition, by carrying out crystallization, t-butoxy carbonylmethyl ether of the target 
tris phenolic compound can be obtained. 

[0034]On the other hand, tetrahydropyranyl ether of a tris phenolic compound, It can obtain by, for example, 
making 2,3-dihydro-4-H-Piran react to a tris phenolic compound under existence of an acid catalyst among 
proper reaction solvents, such as ethyl acetate, a tetrahydrofuran, and methyl ethyl ketone. 
[0035]2,3-dihydro-4-H-Piran is usually used in the range of a 3-10-mol part to 1 mol of tris phenolic 
compound part. What is necessary is to use p-toluenesulfonic acid, p-toluenesulfonic-acid pyridinium, 
concentrated hydrochloric acid, sulfuric acid, etc., and just to perform a reaction from several minutes at 
temperature of the range of 0-25 ** as an acid catalyst, for tens hours, for example. 
[0036]An alkaline aqueous solution to a reaction mixture after ending reaction in addition, by separating 
liquids and carrying out column purification of the residue obtained from an organic layer by distilling off 
under decompression of a solvent, for example, after washing a reaction mixture and neutralizing, 
Tetrahydropyranyl ether of the target tris phenolic compound can be obtained. 
[0037] 

[Effect of the Invention]As mentioned above, the tris phenol ether by this invention. In the tris 
phenylmethane type tris phenol ether in which it comes to combine two phenol nuclei via 2-hydroxyphenyl 
methylene group, The hydroxy! group of the phenol nucleus which constitutes the above-mentioned 
2-hydroxyphenyl methylene group has t-butoxy carbonylmethyl ether or tetrahydropyranyl ether structure, 
and it in this way, The solubility over a photoresist solvent or base polymer is high, and it can use 
conveniently as an acidolysis nature dissolution inhibitor in a chemical amplification type resist composition. 
[0038] 

[Example]Although an example is given to below and this invention is explained to it, this invention is not 
limited at all by these examples. 

[0039]Example 1. (A screw.) (2-methyl-4-t-butoxy carbonylmethyl oxy-5-cyclohexylphenyl) 106.5g of 
synthetic bis(5-cyclohexyl-4-hydroxy-2-methylphenyl)methyl-2-hydroxybenzene of methyl-2-t-butoxy 
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carbonyimethyl oxybenzene. 21 3g of dimethylformamide and the potassium carbonate 1 21 .4g were taught to 
the flask, and 1 1 4.6 g of tert butyl chloroacetate was dropped at this at the temperature of 1 1 0 ** in 2 hours. 
The reaction mixture was stirred at 1 10 ** after the end of dropping for 5 hours. 
[0040]After having added and rinsed 53 g of toluene, the cyclohexane 53g, and the water 366g to the 
reaction mixture after ending reaction, next having added the oxalic acid solution 1 20g 0.5%, neutralizing and 
rinsing, the solvent 130g was distilled off. Add and carry out crystallization of the methanol 360g to the 
obtained residue, and it filters, 1 66.2 g (98.5% of purity) of target bis(2-methyI-4-t-butoxy carbonyimethyl 
oxy-5-cyclohexylphenyl)methyl-2-t-butoxy carbonyimethyl oxybenzene was obtained as a light yellow 
crystal (90.1% of yield). 

[0041]Melting point: 145.9 ** (the DSC method) 

MS(the FD method): M + =826 proton NMR spectrum (a CDCI 3 solvent, 300 MHz) : [0042] 
[Formula 7] 




(R^-C^COO-t-Bu) 



[0043] 
[Table 1] 
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b (6 ) 
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t -7*3-)U 
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4.48 
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6.02 
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6.47-7.16 
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8 



[0044]Example 2. (Composition of bis(2-methyl-4~tetrahydropyranyloxy 
5-cyclohexylphenyl)methy|-2-tetrahydropyranyl oxybenzene) 24.2 g of 

bis(5-cyclohexyl~4-hydroxy-2-methylphenyl)methyH2-hydroxybenzene, The ethyl acetate 121g and 0.13 g 
of p-toluenesulfonic-acid pyridinium were taught to the flask, and the mixture of 25.6 g of 
2,3-dihydro-4-H-Piran and the ethyl acetate 75.2g was dropped at this at the temperature of 2 ** in 1 hour. 
The reaction mixture was stirred at the room temperature after the end of dropping for 27 hours. 
[0045]Add the sodium hydroxide solution 120g to a reaction mixture 16% after ending reaction, and after 

9 



JP 2000-086584 

washing, a solvent is distilled off under decompression, The white flint-like powder 32.3g containing the 
target bis(2-methyl-4-tetrahydropyranyloxy 5-cycIohexylphenyl)methy|-2-tetrahydropyranyl oxybenzene 
83.5% was obtained (73.3% of yield). Silica gel column processing of this part was carried out, and the object 
of 99.0% of purity was obtained as white crystals. 

[0046] Melting point : (since it was vitrified, it was not able to measure.) 

MS (the FD method) : (since it was easy to decompose, a parent peak was not able to be detected.) 
Proton NMR spectrum (a DMSO~d 6 solvent, 60 MHz) : [0047] 
[Formula 8] 




[0048] 
[Table 2] 
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[0049] Example 3. (A screw.) (2-t-butoxy carbonylmethyl oxy-3,4,6-trimethyl phenyl) The synthetic 
2,2-(2-hydroxy-3~methoxypheny) (methylene) screw of methyl-2-t-butoxy carbonylmethyl 
oxy-3-methyloxybenzene. (2,3,5-trimethyl phenol) 40.6 g (0.1 mol), 122g of dimethylformamide, and the 
potassium carbonate 55.2g were taught to the flask, and 75.5 g (0.5 mol) of tert butyl chloroacetate was 
dropped at this at the temperature of 50 **. The reaction mixture was stirred at 100 ** after the end of 
dropping for 30 hours. 

[0050]After having added and rinsed 40 g of toluene, the cyclohexane 40g, and the water 220g to the 
reaction mixture after ending reaction, next having added the oxalic acid solution 50g 0.5%, neutralizing and 
rinsing, the solvent was distilled off and the resinHike thing 25.4g containing 86.3% of an object was obtained 
(30% of yield). Silica gel column processing of this part was carried out, and the object of 88.2% of purity was 
obtained. 

[0051]Melting point : (since it was vitrified, it was not able to measure.) 
Infrared absorption spectrum: It is shown in drawing 1 . 
Proton NMR spectrum (a CDCI 3 solvent, 400 MHz) : [0052] 
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H 3 C 
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■CH 3 



(R^-CHzCOO-l-Bu) 



[0053] 
[Table 3] 
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[Translation done.] 
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